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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the leakage of hydrogen gas 
during driving in transit driving causing output variation. 
SOLUTION: This fuel cell system for a vehicle is equipped with a 
pressure sensor 1 1 for detecting the pressure in a hydrogen tank 1; and 
a navigation system detecting the consumed amount of hydrogen gas 
in a hydrogen tank 1 based on the pressure in the hydrogen tank 1, 
storing the travele history for the specified past time in a data storage 
part 42, and storing the consumed amount of the hydrogen gas in 
accordance with the drive history, and the consumed amount of 
hydrogen gas in a present driving and road information is estimated 
from the consumed amount of the hydrogen gas corresponding to the 
past drive history, and leakage of the hydrogen gas from the fuel cell 
system is detected on the basis of the detected consumed amount of 
detected present hydrogen gas and the estimated consumed amount of 
the hydrogen gas. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the vehicle use fuel cell system equipped with a hydrogen are recording means to accumulate hydrogen gas, a run state 
detection means to detect the run state of a car, and the control means that supplies hydrogen gas to a fuel cell based on the run state of 
a car While detecting a pressure detection means to detect the pressure of said hydrogen are recording means, a residue detection 
means to detect the amount used or the residue of hydrogen gas of said hydrogen are recording means based on this pressure, and the 
location and traffic information of a car The navigation system which memorizes the transit hysteresis of a past fixed period and 
memorizes the amount used or the residue of said hydrogen gas corresponding to this transit hysteresis, An amount presumption 
means of hydrogen to presume the amount used or the residue of hydrogen gas in a current run state and a current traffic information 
from the amount used or the residue of hydrogen gas corresponding to the transit hysteresis of said past, The vehicle use fuel cell 
system characterized by having a gas leakage detection means to detect the leakage of hydrogen gas, based on the amount of the 
current hydrogen gas used or residue which said residue detection means detected, and said presumed amount used or residue of 
hydrogen gas. 

[Claim 2] It is the vehicle use fuel cell system according to claim 1 characterized by said gas leakage detection means detecting the 
leakage of hydrogen gas when the estimate of this amount of the hydrogen gas used and a difference with the current amount of the 
hydrogen gas used which said residue detection means detected exceed the allowed value set up beforehand while said amount 
presumption means of hydrogen presumes the amount of the hydrogen used from the transit hysteresis corresponding to said detected 
current run state and current traffic information. 

[Claim 3] Said gas-leakage detection means is the vehicle use fuel cell system according to claim 1 or 2 characterized by to detect the 
leakage of hydrogen gas from the residue of the hydrogen gas which was equipped with a means presume the hydrogen capacity which 
carries out natural reduction according to the time amount of the time [ time / of the last halt ] of this starting, at the time of starting of 
a car, and said navigation system memorized at the time of the last halt, and the residue of the actual hydrogen gas detected 
immediately after said residue detection means started. 

[Claim 4] Said gas leakage detection means is the vehicle use fuel cell system of any one publication of claim 1 characterized by ** 
equipped with the alarm means which emits an alarm when the leakage of hydrogen gas was detected thru/or claim 3. 
[Claim 5] It is the vehicle use fuel cell system of any one publication of claim 1 which said control means is equipped with a valve 
between a hydrogen are recording means and a fuel cell, and is characterized by said gas leakage detection means carrying out 
clausilium of said valve when the leakage of hydrogen gas is detected thru/or claim 3. 

[Claim 6] Said gas leakage detection means is the vehicle use fuel cell system of any one publication of claim 1 characterized by 
detecting the leakage of hydrogen gas again when the leakage of hydrogen gas is detected thru/or claim 3. 
[Claim 7] The vehicle use fuel cell system according to claim 4 by which said alarm means is characterized by being the display 
means of a navigation system. 



[Translation done.] 
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3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to detection of hydrogen leakage of a fuel cell system about amelioration of a 

vehicle use fuel cell system. 

[0002] 

[Description of the Prior Art] In order that required power may no longer be obtained by the leakage of hydrogen gas or the distance 
which can be flown may decrease by this leakage in the conventional vehicle use fuel cell system, As what detects the leakage of 
hydrogen gas is known, for example, it is indicated by JP,5-205762,A As planar pressure is applied to the laminating side of the eel of 
a stack and it is indicated by the approach of evaluating a gas leakage property, and JP,9-27336,A What evaluates gas leakage to a fuel 
electrode [ of the eel of a fuel cell stack ] and oxidizer pole side from the size of the value of a generated voltage [ as opposed to a sink 
and its capacity for gas ] is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] however, the conventional example (JP,5-205762,A) of the above-mentioned former - 
setting — the laminating side of the eel of a stack — planar pressure — in addition, since gas leakage is undetectable under the situation 
of actually operating the fuel cell system in order to evaluate a gas leakage property, there is a problem said that it is difficult to apply 
to the car under transit. 

[0004] Moreover, it sets for the conventional example (JP,9-27336,A) of the above-mentioned latter. Although a generated voltage can 
detect hydrogen gas leakage also in operation in the service condition in a fixed steady state since gas leakage is evaluated to a fuel 
electrode [ of the eel of a fuel cell stack ], and oxidizer pole side from the size of the value of a generated voltage [ as opposed to a 
sink and its capacity for gas ] In a transitional service condition by which output voltage is changed, or fluctuation of output voltage 
would not be based on fluctuation of a service condition, there was a problem that it could not judge correctly whether it is output 
fluctuation by hydrogen gas leakage. 

[0005] Then, this invention is made in view of the above-mentioned trouble, and aims at performing hydrogen gas leakage detection 

during operation by the service condition including transient operation which output fluctuation produces. 

[0006] 

[Means for Solving the Problem] In the vehicle use fuel cell system equipped with a hydrogen are recording means by which the 1 st 
invention accumulates hydrogen gas, a run state detection means to detect the run state of a car, and the control means that supplies 
hydrogen gas to a fuel cell based on the run state of a car While detecting a pressure detection means to detect the pressure of said 
hydrogen are recording means, a residue detection means to detect the amount used or the residue of hydrogen gas of said hydrogen 
are recording means based on this pressure, and the location and traffic information of a car The navigation system which memorizes 
the transit hysteresis of a past fixed period and memorizes the amount used or the residue of said hydrogen gas corresponding to this 
transit hysteresis, An amount presumption means of hydrogen to presume the amount used or the residue of hydrogen gas in a current 
run state and a current traffic information from the amount used or the residue of hydrogen gas corresponding to the transit hysteresis 
of said past, Based on the amount of the current hydrogen gas used or residue which said residue detection means detected, and said 
presumed amount used or residue of hydrogen gas, it has a gas leakage detection means to detect the leakage of hydrogen gas. 
[0007] The 2nd invention is set to said 1st invention. Moreover, said amount presumption means of hydrogen While presuming the 
amount of the hydrogen used from the transit hysteresis corresponding to said detected current run state and current traffic 
information, said gas leakage detection means When the estimate of this amount of the hydrogen gas used and a difference with the 
current amount of the hydrogen gas used which said residue detection means detected exceed the allowed value set up beforehand, the 
leakage of hydrogen gas is detected. 

[0008] The 3rd invention is set to said 1st or 2nd invention. Moreover, said gas leakage detection means The residue of the hydrogen 
gas which was equipped with a means to presume the hydrogen capacity which carries out natural reduction according to the time 
amount of the time [ time / of the last halt ] of this starting, at the time of starting of a car, and said navigation system memorized at the 
time of the last halt, The leakage of hydrogen gas is detected from the residue of the actual hydrogen gas detected immediately after 
said residue detection means started. 

[0009] Moreover, it has an alarm means by which the 4th invention emits an alarm when said gas leakage detection means detects the 
leakage of hydrogen gas in any one of said the 1 st thru/or 3rd invention. [ the ] 

[0010] Moreover, in any one of said the 1st or 3rd invention, said control means is equipped with a valve by the 5th invention between 
a hydrogen are recording means and a fuel cell, and said gas leakage detection means carries out clausilium of said valve, when the 
leakage of hydrogen gas is detected. [ the ] 

[001 1] Moreover, in any one of said the 1st thru/or 3rd invention, the 6th invention detects the leakage of hydrogen gas again, when 
said gas leakage detection means detects the leakage of hydrogen gas. [ the ] 

[0012] Moreover, in said 4th invention, said alarm means of the 7th invention is a display means of a navigation system. 
[0013] 

[Effect of the Invention] Therefore, the 1st invention memorized the transit hysteresis (a run state and traffic information) of a past 
fixed period, and has memorized the amount used or the residue of hydrogen gas corresponding to transit hysteresis further while a 
navigation system detects the location and traffic information of a car. Based on the amount used or the residue of hydrogen gas 
corresponding to the transit hysteresis of these past, the amount used or the residue of hydrogen gas in a current run state and a current 
traffic information is presumed. And this presumed amount used or residue of hydrogen gas, By measuring the current amount used or 
the current residue of hydrogen gas actually detected By using the amount of the hydrogen gas used of the transit historical data of the 
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past which became detectable [ the leakage of hydrogen gas ] and was especially memorized by the navigation system (or residue), 
even if a car is running Without using a special detection means like said conventional example, also in operation including transient 
operation which output fluctuation produces, even if it is the minute leakage from the crack by fatigue of piping etc., it becomes 
possible to detect correctly. 

[0014] Moreover, when the difference of the estimate of the amount of the hydrogen gas used and the actually detected present amount 
of the hydrogen gas used exceeds the allowed value set up beforehand, in order for the 2nd invention to detect hydrogen gas leakage, it 
can consider the error of a detection means, can prevent an incorrect judging, and can raise the dependability of hydrogen gas leakage 
detection. 

[0015] The 3rd invention moreover, detection of hydrogen gas leakage The residue of the last hydrogen gas which the navigation 
system memorized in the time of starting of a car at the time of the last halt, The hydrogen capacity which carries out natural reduction 
according to the time amount of the time [ time / of the last halt ) of this starting can be presumed, and measuring the last hydrogen gas 
residue, a natural decrement, and the residue of the actual hydrogen gas detected after starting can detect the leakage of the hydrogen 
gas in a stop period with high degree of accuracy. 

[0016] Moreover, when the 4th invention detects the leakage of hydrogen gas, an operator can know exactly the leakage of the 
hydrogen gas from a fuel cell system by emitting an alarm. 

[0017] Moreover, the 5th invention can stop a fuel cell system by closing the valve prepared between the hydrogen are recording 
means and the fuel cell, when the leakage of hydrogen gas is detected. 

[0018] Moreover, when the leakage of hydrogen gas is detected, the 6th invention prevents the incorrect judging by the detection error 
or the operation error by detecting the leakage of hydrogen gas again, and it becomes possible to raise the dependability of hydrogen 
gas leakage detection of it. 

[0019] Moreover, since an alarm is displayed on the display means of a navigation system when the leakage of hydrogen gas is 
detected, the 7th invention can tell generating of hydrogen gas leakage promptly, without giving agitation to the operator under transit. 

[0020] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on an accompanying drawing. 
[0021] Drawing 1 is a fuel cell structure-of-a-system Fig. for cars which detects the leakage of hydrogen gas (following, hydrogen gas) 
using a navigation system 4. 

[0022] First, a fuel cell system supplies hydrogen gas to a humidifier 2 through a control valve 6 from a hydrogen tank 1 (hydrogen are 
recording means), further, from a humidifier 2, hydrogen gas is supplied to the fuel cell stack 3 through a control valve 7, and drives 
the motor which is not illustrated with the power which the fuel cell stack 3 generated, and runs a car. 

[0023] Supply of the hydrogen gas to the fuel cell stack 3 is controlling control valves 6 and 7 according to the service condition 
which the control unit's 5 detected, and adjusts the amount of supply of the hydrogen gas to the fuel cell stack 3. 
[0024] For this reason, as a run state of a car, it detects traffic informations (for example, road grade etc.) from a navigation system 4, 
and a control unit 5 determines the amount of supply of the optimal hydrogen gas as the run state of this car, and a traffic information 
based on the service condition of the fuel cell stack 3, controls control valves 6 and 7, and adjusts the flow rate of hydrogen gas while 
it detects the vehicle speed VSP from a speed sensor 8. 

[0025] For this reason, the pressure sensor 1 1 with which 1 detects the pressure PI of hydrogen gas, and the hydrogen concentration 
sensor 12 are arranged by the hydrogen tank, and these detecting signals are sent to it to a control unit 5. Moreover, the flow Q 1 of the 
hydrogen gas which the hydrogen concentration sensor 13 is arranged by the humidifier 2, and a flow rate sensor 14 is arranged in the 
upstream or the inlet port of the fuel cell stack 3, respectively, and is supplied is detected, and it sends out to a control unit 5. 
Furthermore, the hydrogen concentration sensors 12 and 15 which detect the concentration of hydrogen are arranged in a hydrogen 
tank 1 and the fuel cell stack 3, and these detection values are inputted into them to a control unit 5. 

[0026] A control unit 5 detects the leakage of hydrogen gas based on the data of the run state from the navigation system 4 described 
below, and the past about hydrogen gas while judging the service condition of a fuel cell system based on the detection value of these 
sensors. 

[0027] In order for a navigation system 4 to make a subject the navigation processing section 40 which consisted of a CPU, RAM, a 
ROM, etc. and to, detect the positional information of the transit location of a car, a travelling direction, etc. on the other hand, The 
sensor section 41 which consisted of a GPS receiver, a bearing sensor, an earth magnetism sensor, etc., It has the data storage section 
42 which stored map data, geographical feature data, etc. the navigation processing section 40 The condition (traffic information) or 
environment of the current position or a road is calculated from the positional information which the sensor section 41 detected, the 
map of the data storage section 42, and geographical feature data, and a course and a run state are outputted to a display 43 (display 
means). In addition, a control unit 44 is used for a setup of the destination etc. 

[0028] Furthermore, in addition to the above-mentioned map data and geographical feature data, the past run state, the transit historical 
data which memorized the amount of the service condition used and the hydrogen gas according to a run state over a fixed period 
(period determined according to the capacity of memory), and the amount data of hydrogen which stored the residue of the hydrogen 
gas at the time of the last stop are stored in the data storage section 42 possible [ R/W ]. For this reason, in order to memorize the data 
storage section 42 possible [ R/W of these transit historical data and the amount data of hydrogen ], it is equipped with nonvolatile 
memory etc. 

[0029] The control unit 5 which controls a fuel cell system is a time (at the time of transit termination) of turning OFF the ignition key 
which is not illustrated, and the residue of the hydrogen gas in a hydrogen tank 1 is calculated from the pressure PI grade from a 
pressure sensor 1 1, and it stores it in the amount data of hydrogen of the data storage section 42 of a navigation system 4. 
[0030] The time of day at the time of transit termination is also memorized with the residue of hydrogen gas at this time. Moreover, at 
the time of next transit initiation When the hydrogen gas in a hydrogen tank 1 is decreasing in number exceeding the natural 
decrement from the residue (the amount data of hydrogen) of the hydrogen gas at the time of the last transit termination, the residue of 
current hydrogen gas, the time of day at the time of transit termination, and current time of day, it judges during parking that the 
leakage of hydrogen gas arose to a fuel cell system. 

[0031] furthermore, the traffic information and run state (or transit pattern) which the navigation system 4 detected during transit of a 
car - responding - the service condition of the fuel cell stack 3 at that time - if it puts in another way, the amount of the hydrogen gas 
used (or the amount of generations of electrical energy of the fuel cell stack 3) will be made to memorize as transit historical data to 
the data storage section 42 

[0032] And during transit of a car, search a current run state and the run state of the in agreement and similar past, and the amount of 
the hydrogen gas used at that time is read from the transit historical data accumulated into the data storage section 42. The current 
amount of the hydrogen gas used is presumed, and it detects that the leakage of hydrogen gas occurred to the fuel cell system during 
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transit exceeding the allowed value rather than the amount of the hydrogen gas used the current amount of the presumed hydrogen gas 
used was remembered to be by the past transit historical data, or a reference value when many. 

[0033] In addition, when there are no data of the past corresponding to a current run state in the transit historical data of the data 
storage section 42, the amount of the criteria hydrogen gas used in the run state set up beforehand (reference value) and the amount of 
the presumed hydrogen gas used in a current run state are measured, and the current amount of the presumed hydrogen gas used 
detects that the leakage of hydrogen gas occurred to the fuel cell system during transit exceeding an allowed value, in many. 
[0034] Next, the leakage detection control of hydrogen gas performed by the control unit 5 is explained in full detail below, referring 
to the flow chart of drawing 4 from drawing 2 . 

[0035] Drawing 2 shows the main routine of the hydrogen gas leakage detection control performed during a stop (vehicle speed 
VSP=0km/h), and drawing 3 is the main routine of the hydrogen gas leakage detection control performed during transit (vehicle speed 
VSP> 0km/h), and is performed for every predetermined period, respectively. Moreover, drawing 4 shows the subroutine which judges 
the leakage of hydrogen gas. 

[0036] First, the hydrogen gas leakage detection control performed during a stop is step PI, and reads the residue Hss of the hydrogen 
gas at the time of a stop just before being stored in the data storage section 42 of a navigation system 4 (at the time of the last transit 
termination). 

[0037] Next, at step P2, stoppage time is computed from the time of day at the time of a stop just before reading from the data storage 
section 42, and current time of day, and the presumed operation of the ullage of the hydrogen gas which will decrease in number 
automatically during the stop period on the basis of the time of day read at step P2 is carried out as a natural decrement HndO in step 
P3. 

[0038] In addition, what is necessary is just to calculate the natural decrement HndO of the ullage of this hydrogen gas from a function 
or a map according to the above-mentioned stoppage time etc. 

[0039] In step P4, after reading the detection value PI of a pressure sensor 1 1, the residue H10 of the hydrogen gas in the current 
hydrogen tank 1 is presumed from H10= tank capacity LxPl [atm] at step P5. In addition, by the above-mentioned formula, if the 
hydrogen gas residue H10 is amended using the concentration which the concentration sensor 1 2 formed in the hydrogen tank 1 
detected, the present hydrogen gas residue H10 can be presumed more correctly. 

[0040] And at step P6, the difference deltaHO of a residue in case there is no gas leakage, and an actual residue (current hydrogen gas 
residue H10) is calculated by the degree type from the current hydrogen gas residue H10 presumed to be the natural decrement Hnd 
presumed at the hydrogen gas residue Hss and step P3 at the time of the last transit termination read at the above-mentioned step PI at 
stepP5. 

[0041] The current hydrogen gas residue H10 is treated as an actual residue with the residue which is deltaH0=(Hss+Hnd)-H10 in case 
gas leakage does not have Hss+Hnd. 

[0042] Decision of generating here of hydrogen gas leakage from the amount (residue in case there is no gas leakage) which applied 
the hydrogen capacity (Hss) immediately after a halt just before this operation, and the hydrogen capacity HndO of the natural 
decrement in a halt period the difference which deducted the hydrogen capacity (H10) left behind to current and a fuel cell system — 
**H0 is calculated and this difference deltaHO judges by whether it is one or less predetermined allowed value Hsa. In addition, an 
allowed value Hsal considers the detection error of a pressure sensor 1 1, is giving predetermined width of face, and can prevent an 
incorrect judging. 

[0043] When hydrogen gas leakage has occurred during a halt period, since the hydrogen capacity left behind to current and a fuel cell 
system (hydrogen tank 1) decreases to the case where there is no hydrogen gas leakage, the value of **H0 becomes larger than a 
natural decrement, and it can judge existence of hydrogen gas leakage. 

[0044] When deltaHO exceeds an allowed value Hsal, it progresses to step PI 1, and goes into the hydrogen gas leakage detection 
routine which judges again whether hydrogen gas leakage occurs, and existence of hydrogen gas leakage is checked. 
[0045] If the value of deltaHO is one or less allowed value Hsa, the hydrogen capacity (hydrogen capacity H10 of a hydrogen tank 1) in 
a current fuel cell system will be read at step P7, and if it is shutdown, the hydrogen capacity of the fuel cell system at the time 
(hydrogen tank 1) will be made to read the signal (for example, signal from an ignition switch) of whether to suspend operation at step 
P8, and to memorize to the data storage section 42 of a control unit 5 at step P9. In addition, what is necessary is just to calculate the 
hydrogen gas residue HI 0 like the above-mentioned steps P4 and P5 at step P7. 

[0046] Next, the hydrogen gas leakage detection under transit is explained, referring to the flow chart of drawing 3 . 
[0047] In transit (vehicle speed VSP> Okm/h), the present traffic information (for example, road grade) and the run state detected from 
the speed sensor 8, the amount detection means of accelerator **** lumps which is not illustrated are first read from a navigation 
system 4 at step Psl. 

[0048] At step Ps2, the service condition of the fuel cell stack 3 is presumed by Ps2 from the read traffic information and a run state. 
In addition, the service conditions in this case are for example, stationary transit, transient transit (at the time of change of the road 
grade which output fluctuation during acceleration produces), etc. 

[0049] The current run state read at the above-mentioned step Ps2 and an in agreement and similar run state are searched with step Ps3 
from the transit historical data memorized by the data storage section 42 of a navigation system 4, and the service condition at that 
time and the relation of the amount of the hydrogen gas used are read. In addition, when there are no transit historical data in 
agreement, the reference value set up beforehand is read. 

[0050] Here, if a reference value is stationary transit, it is 20 km/h, 40 km/h, 60 km/h, 80 km/h, 100 km/h, etc., and in acceleration of 
transient transit, it is 0 ->20 km/h, 20 ->40 km/h, and datah, such as 40->60km /, and the amount of the hydrogen gas used which 
serves as criteria, respectively is set to these reference values from the map for which it asked by experiment etc. 
[005 1] Next, at step Ps4, presumed use hydrogen capacity Hdu in a current traffic information and a current run state is calculated 
from the relation between the read service condition and the corresponding amount of the hydrogen gas used, the current traffic 
information read at the above-mentioned step Ps2, and a run state. In addition, this operation calculates resemblance or a traffic 
information in agreement and a run state or a reference value, and the amount of the hydrogen gas used or reference value of relation, 
such as a current run state, to transit historical data by interpolation interpolation, carrying out extrapolation interpolation, etc. 
[0052] Next, in step Ps5, after reading the detection value PI of a pressure sensor 1 1, the actual amount Hru of the hydrogen gas used 
(current) is presumed at step Ps6. 

[0053] It can ask by calculating change of the residue of the hydrogen gas in a hydrogen tank 1 for every predetermined period, and 
presumption of the actual amount Hru of the hydrogen gas used is Hru= tank capacity Lx (Pln-1-Pl). 

It presumes from ****. In addition, in the above-mentioned formula, Pln-1 is the pressure detected with the last period, and a pressure 
PI shows a current pressure. 

[0054] Furthermore, by the above-mentioned formula, if the concentration sensor 12 formed in the hydrogen tank 1 amends the 
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amount of the hydrogen gas used using the concentration which carried out the detection value, the actual amount Hru of the hydrogen 
gas used can be presumed more correctly. 

[0055] Or the actual amount Hru of the hydrogen gas used may be calculated from the detection value of a flow rate sensor 14 
prepared in the upstream of the fuel cell stack 3 etc., and with the detection value (hydrogen gas concentration) of the concentration 
sensor 1 5 prepared in the upstream of the concentration sensor 1 3 arranged in the humidifier 1 3 at this time, or the fuel cell stack 3, if 
the amount of the hydrogen gas used is amended, it will become possible to presume the amount Hru of the hydrogen gas used with 
high degree of accuracy further. 

[0056] next, the difference of the actual amount Hru of the hydrogen gas used calculated from the detection value of pressure-sensor 
1 1 grade at step Ps7, and the amount Hdu of the hydrogen gas used presumed from the past transit historical data - **HrO is 
calculated like deltaHrO=Hru-Hdu 

[0057] step Ps8 - this difference - deltaHrO judges whether it is below the predetermined allowed value Hsau, and judges existence 
[ hydrogen gas ] of leakage. 

[0058] the amount Hru of the hydrogen gas used calculated from the output of the actual pressure sensor 1 1, a flow rate sensor 14, and 
the concentration sensors 12, 13, and 15 when hydrogen gas leakage had occurred during transit - large - becoming - this - 
following - the above - difference - the value of **Hr0 also becomes large, and since the allowed value Hsau set up beforehand is 
exceeded, existence of hydrogen gas leakage can be judged. 

[0059] That is, when **Hr0 exceeds the predetermined allowed value HrO, it progresses to hydrogen gas leakage detection of step 
Psll , and it judges again whether hydrogen gas leakage occurs or there is nothing. 

[0060] if the value of **HrO is below the allowed value Hsau at step Ps8 on the other hand ~ step Ps9 - the hydrogen capacity of the 
present fuel cell system - if it puts in another way, the hydrogen gas residue H10 of a hydrogen tank 1 will be calculated like steps P44 
and P5 of above-mentioned drawing 2 , and this hydrogen gas residue H10, present traffic information, present run state, etc. will be 
made to memorize as transit historical data to the data storage section 42 of a navigation system 4 at step Psl 0 
[0061] Drawing 4 and drawing 5 show the subroutine of the hydrogen gas leakage detection performed at the above-mentioned 
drawing 2 step P10 or step Psl 1 of drawing 3 . 

[0062] When difference delta HO and delta HrO exceeds an allowed value in either the halt period of drawing 2 or the transit period of 
drawing 3 , gas leakage detection is again performed in the subroutine of this drawing 4 and drawing 5 . 

[0063] First, if it judges that it is under the transit for which the vehicle speed VSP exceeds 0 km/h and is under transit at a step Pa 1, it 
will progress to henceforth [ the step Pa 2 of drawing 4 ], and if it is under stop, it will progress to the step Pa 10 of drawing 5 . 
[0064] At steps Pa2 and Pa3 judged to be under transit, presumed use hydrogen capacity Hdu in the present service condition is 
calculated from step Psl of above-mentioned drawing 3 to Ps4, the service condition read similarly, relation with the corresponding 
amount of the hydrogen gas used, and the present service condition. 

[0065] next, the difference of the amount Hdu of the hydrogen gas used which presumed the actual amount Hru of the hydrogen gas 
used (present) at a step Pa 5, and was presumed to be the actual amount Hru of the hydrogen gas used calculated from the detection 
value of pressure-sensor 1 1 grade from the past transit historical data by the step Pa 6 at steps Pa4-Pa6 like steps Ps5-Ps7 of above- 
mentioned drawing 3 after reading the detection value PI of a pressure sensor 1 1 - **HrO is calculated. 

[0066] and - a step Pa 8 - this difference - deltaHrO judges whether it is below the predetermined allowed value Hsau, and judges 
existence [ hydrogen gas ] of leakage. 

[0067] difference - when **Hr0 exceeds the predetermined allowed value HrO, while checking that the gas leakage of hydrogen gas 
occurs, progressing to a step Pa 8, closing the control valves 6 and 7 shown in drawing 1 and stopping a fuel cell system, the alarm 
with which the leakage of hydrogen gas was detected is expressed to the display 43 of a navigation system 4 as a step Pa 9. By 
displaying an alarm on the display 43 of a navigation system, generating of hydrogen gas leakage can be told promptly, without giving 
agitation to the operator under transit. In addition, not only a display but voice, vibration, etc. may perform an alarm. 
[0068] On the other hand, when judged with under a stop at the above-mentioned step Pa 1 , it progresses to the step Pa 10 of drawing 
5 , and the presumed operation of the ullage of the hydrogen gas which will decrease in number automatically during the stop period is 
carried out as a natural decrement HndO like steps P1-P3 of above-mentioned drawing 2 . 

[0069] And at a step 1 1 and Pa 12, like the above-mentioned steps P4 and P5, the detection value PI of a pressure sensor 1 1 is read, 
and the residue H10 of the hydrogen gas in the current hydrogen tank 1 is calculated. 

[0070] At a step Pa 1 3, like the above-mentioned step P6, next, the hydrogen gas residue Hss at the time of the last transit termination 
and the presumed natural decrement Hnd, From the current hydrogen gas residue H10, calculate the difference deltaHO of a residue in 
case there is no gas leakage, and an actual residue, and if this difference deltaHO is one or less predetermined allowed value Hsa While 
judging with there being no gas leakage and ending a subroutine, when difference deltaHO exceeds an allowed value Hsal It judges 
with there being leakage of hydrogen gas, and progresses to a step Pa 14, and while closing the control valves 6 and 7 shown in 
drawing 1 and stopping a fuel cell system, the alarm with which the leakage of hydrogen gas was detected is expressed to the display 
43 of a navigation system 4 as a step Pa 15. 

[0071] The leakage of the hydrogen gas in a stop period and the leakage of the hydrogen gas under transit including transient operation 
which output fluctuation produces are exactly detectable with the above control. 

[0072] namely, during a stop (at the time of starting), like the flow chart of above-mentioned drawing 2 The hydrogen gas residue Hss 
memorized at the time of the last stop, and the current hydrogen gas residue H10 While it compares based on the natural decrement 
HndO of the hydrogen gas for which it asked based on the time amount in a stop period and the current hydrogen gas residue H10 is 
decreasing exceeding the natural decrement HndO While closing control valves 6 and 7 and stopping a fuel cell system, an alarm is 
outputted to a display 43 etc. 

[0073] On the other hand, in transit, since the output of the fuel cell stack 3 will not always be in a steady state, while detecting the 
present run state from a speed sensor 8 etc., traffic informations, such as a road grade, are read from a navigation system 4, and the 
actual amount Hru of the hydrogen gas used is further calculated like the flow chart of drawing 3 , from the detection value of a 
pressure sensor 1 1 or flow rate sensor 14 grade. 

[0074] And out of the transit historical data memorized by the navigation system 4, a current run state, a traffic information, 
resemblance, or a match is searched, and the amount Hdu of presumption used of current hydrogen gas is calculated from the service 
condition of the fuel cell stack 3 at a run state similar and in agreement and a traffic information to that time. 
[0075] When these transit historical data that are similar at the time [ historical data ] and in agreement do not exist, hydrogen gas 
leakage can be correctly detected from the time of a new car by calculating the amount Hdu of the presumed hydrogen gas used from 
the reference value beforehand set up as described above. 

[0076] And while judging with hydrogen gas leakage having occurred to the fuel cell system exceeding the allowed value Hsau 
predetermined in the actual amount Hru of the hydrogen gas used to the amount Hdu of the presumed hydrogen gas used in a run state 
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similar and in agreement when large, closing control valves 6 and 7 and stopping a fuel cell system, an alarm is outputted to a display 
43 etc. 

[0077] Here, the gas leakage detection under transit becomes possible [ detecting hydrogen gas leakage exactly ), without using a 
special detection means like said conventional example by presuming the current amount of the hydrogen gas used based on the 
amount of the hydrogen gas used of the transit historical data of the past memorized by the navigation system 4. 
[0078] That is, especially, by the navigation system 4 and the thing using GPS, the location of a car can be pinpointed on a three- 
dimension coordinate, and further, since it collates with a map and geographical feature data, in addition to run states, such as the 
vehicle speed VSP, traffic informations, such as a road grade which changes every moment, can be grasped correctly. 
[0079] If a road grade changes even if the vehicle speed VSP is fixed, and it demand-outputs [ of the fuel cell stack 3 ] and puts in 
another way, a service condition will also change and the amount of the hydrogen gas used will also change with fluctuation of this 
service condition. 

[0080] For this reason, traffic informations, such as a road grade, are detected from a navigation system 4, and the hydrogen gas 
leakage under transit is detected by seasoning a run state and examining the amount of the hydrogen gas used of the fuel cell stack 3. 
[0081] Traffic informations, such as a road grade, are detected from a navigation system 4, and only the predetermined period makes 
the amount of the hydrogen gas used according to the service condition of the fuel cell stack 3 memorize here with run states, such as 
the vehicle speed VSP and the amount of accelerator treading in. In addition, these traffic informations, a run state, a service condition, 
and the amount of the hydrogen gas used are written in the data storage section 42 of a navigation system 4 as transit historical data, 
when there is no hydrogen gas leakage in a fuel cell system. 

[0082] And if there are data which search the transit historical data memorized by the data storage section 42, and are similar and in 
agreement from the detected traffic information and a run state, when the amount Hdu of the presumed hydrogen gas used will be 
calculated and there will be no data based on transit historical data, the amount Hdu of the presumed hydrogen gas used is calculated 
from the reference value (the amount of the presumed hydrogen gas used according to a run state and a traffic information) set up 
beforehand. 

[0083] The actual amount Hru of the hydrogen gas used is calculated from one side, and the pressure PI and flow rate of a hydrogen . 
tank 1 , by measuring the amount Hdu of the presumed hydrogen gas used and the current amount Hru of the hydrogen gas used of [ in 
case / used / there is no above-mentioned hydrogen gas leakage ], even if it is a time of changing the output of the fuel cell stack 3, 
hydrogen gas leakage can be detected correctly and the hydrogen which leaks from the minute crack by fatigue of piping etc. 
especially can be detected exactly. 

[0084] As mentioned above, the past transit historical data are searched from the traffic information of a navigation system 4, and a 
run state, the amount Hdu of the presumed hydrogen gas used is calculated, and it becomes possible during a halt period by measuring 
this estimate and the actual amount Hru of the hydrogen gas used to, realize highly precise gas leakage detection also during transit, of 
course. 

[0085] Furthermore, with the flow chart of above-mentioned drawing 4 and drawing 5 , when hydrogen gas leakage is judged, in order 
to perform a gas leakage judging, a halt of the system by incorrect judging can be prevented and dependability can be raised again. 
[0086] In addition, although the hydrogen gas residue H10 was calculated from the detection value and tank capacity of a pressure 
sensor 1 1 at steps P4 and P5 of above-mentioned drawing 2 When the hydrogen tank 1 of a fuel cell system consists of two or more 
systems, such as a high-pressure system, a medium-voltage system, and a low voltage system What is necessary is for the thing adding 
the residue of each [ these ] ** to serve as a hydrogen gas residue, and just to multiply the calculated hydrogen gas residue by a 
multiplier etc., in considering the hydrogen gas accumulated in a bulb part, a piping part, etc. in each **. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Prawing 1] The outline block diagram of the vehicle use fuel cell system in which 1 operation gestalt of this invention is shown. 
Prawing 2] The flow chart which shows an example of the control performed by the control unit, and shows an example of the 
leakage detection during a halt period. 

prawing 31 The flow chart of the leakage detection similarly performed during transit. 

Prawing 4] Similarly, it is the flow chart of the subroutine which performs re-detection of gas leakage, and is the first portion. 
Prawing 5] Similarly, it is the flow chart of the subroutine which performs re-detection of gas leakage, and is the section the second 
half. 

pescription of Notations] 

I Hydrogen Tank 

3 Fuel Cell Stack 

4 Navigation System 

5 Control Unit 

I I Pressure Sensor _ 

42 Data Storage Section 

43 Display 

[Translation done.] 
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[0 06 0] — ^f';7'P s 87?. AH r 0 CDffi# 
f^fitH s a uJ^Tr&tld Xf7^Ps9r, 3SfiE 

l©***f^»i*H 1 0*_bEEI2<D;*?^:/P4 30 
4, P5 <t|5ltttt:ffl|»U Xf^PslOW CCD 

try- >'>X^A4CD7 :: -^iBtf^P4 2^ j£ 

[006 1 1 14, 0 5tt, _bfe(E12X-r v 1 0£ 
/t«03©^f-^Ps 1 1 rfrfcft£**#*»htft 

[0 06 2 ] 12 ©ffitwna* £ m 3 ©j^wra 

£<t£K:d B5<D-fr:/;u-*->K:r. W 40 

[0 0 6 3 ] *-$\ **?v yp a 1 r, miivs P^0 

Km/h^SA ^^T^S^O^JEt ^ft > , j£?T 4*r $> n 
^4©^f^Pa 2JWP£'Mi<fc, {W^r**!**. 
EI5CD^^^ 7'Pa 1 O'Mitfo 
[0 0 6 4] *<bfl£$tl/c^f 2; a 2 . Pa 
3t(l ±fB^3CD^^^ >^*P s 1#>oP s 4&-C£|hJ 
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[0 06 5] 7,"r y y'P a 4 — Pa 6 rtt, JiSB 

^3CO^f-^^"Ps 5—P s 7 ifSltM^:. IE^-te>1^1 

^*>6«ISL/c7K*^ffifflfiHdu(D^AH r 0^r 

[0 06 6] fit, 7f^Pa8t(t CCD^A 
HrO^ ^rSO^giSH s a uOTr^^^i ^^?r 

[0 06 7] i^AH r 0 *«BfS<DStSffiH r 0 *Mz- 

:/P a 8 tcjt^ 0 1 tc?SLfc:»iJtStfF 6, 7£&-1 

7Ta9ttt:'y-^ 3 >^rA4 <Dfl>nSC4 3 "^K 

3>->^T-A<D^7n^P4 3CC^fR^:^^:-r^>Ci-C, j£ 

[0 06 8]-^, iia^f^'Pa i r«w<fc«5e 
B2©^f^P l — P3 i|pj«tc, S*S 

n d oi or«i®a»-r^. 

[0 06 9] X^v^P a 1 K 1 2ttt, _h 

te^T-^ 7 , P4 < psiiHj^icc, EE^-fe>if i i (D^m 

ffiP 1 £R*&A/C. iM^E<D7K^^>^ 1 rt©7K***X 
CD^®H 1 0^S^lT6. 
[0 07 0] ;X&C, Xr-^'Pa 1 3rd JziBX^r v 

6 tmmc, mm<D7£ftifeTm<D7km*fxmmH s 

HI 0^6. ^^iin^3tel^*B^cr>SiaiSIIIR©«fiO 
iAHO^, CO^AHO^Blf^gffiHsa 

ltTFr&nd ^xiiti^^i^w^br-^^ju-5 1 

IsZfeT-rZ—Ji. S£#AH0**SFSffiH s a 1 £i£ix. 

&*§-&w:«\ 7ic^'xcD^n^^^i$ij^urx^^ ^ 

Pa 1 4 CCii*, HI te7nO/cSflfflI#6, 7^Ut 
1 5r^"^y-->3>v'X7 u A4CD^7nSP4 3^7K^^7* 

[0071] vl±.<d£ wxmmtc <t o , ffsfflrato* 

[0 07 2 ] rtt*>%« («a»B$) cc«, 1KB 

**//^B!fiH ssi, 3SaE©**^/^SiaH 1 0 i 



11 

«4>#H ndO CcS-^C^r it?£U Ufm&ftH ndO 
ectt. 3HtfSJ#6. 7*HCTjS8*4«rife^^A*ffjI:S 
[0 0 7 3 ] — * % ^tf JJKttWfe* * ? * 3 © 

* l 1 l 4*®teUffirt>&H»©7k*:tf;* 

[0 0 7 4]-eur v ^t*y--> 3 >^^A4tcfats 

SW SjfelftBB i atBflHR* 6 , ^CD <t # <3T>*R»4 Wife x 
£ ap * 3 6, 3SfiE(D7K3R/7^<D«l3Eflefflfi 

Hd u£r#tf>£ 0 

[0 0 7 5 ] CCDi^. SWH*/c«— af-S^tfJUHf 8 
ffl^6«tffi7k«*r^«ffl«Hd u **64C iT. ft* 

[0076] fit, ar**trtt« , r«> 
tc « , wtb is x t a ec zk* # * u /c <l w 

Sit, WJfflW6. 7tHDt«»*«2/^^Atrffjl: 
[0 0 7 7 ] CCT, jfeff«t"©^«n«iUitt, ^t'^r 

[0 0 7 8 ] TSC^^, t^-> 3 >^fA4 l « 

[0 0 7 9 ] <KCC V m»VSP#— gT^ot^ ilBS 

[0 0 8 0 ] C<Dtctb. ^try-S>a >*>XfA4^6 

[0 08 1 ] C Ct, ^ t'^-^>3>>-^T-A4^6il 
B^Efc£©»B««*tftfcHLT. 5£iiVSP*>7*-fe 
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BttSl*T*$<. C*a6iSBt*«, jtfrttlBL ® 

d?fEt£SiS4 2 ^.Sfllf- * £ LtM^rfc < . 
[ 0 0 8 2 ] * LX , tfcfcB LfciSBW*L flHftt»*> 
6, -r-^BttS^ 2 tcBtesn/c^ffMSf 5 -^*** 

io 7-**sttc*teectt. f«L/ci«i <j£fftt» 

[0 08 3]-Si, 7jc3R^r>^ l(DEE*P 
6HBROTK*^^ffifflSH r u JbBzMR*/;* « 

n3&s^t»»^©«Kc*5R7y^ffiffl*H d u £ , i^^07K 
^'7^MH r u <fc*Jfc«T&C £T\ jSSmftfe* > 

20 ££<D-C£>£ D 

[ 0 0 8 4 ] tUiCDJ: tt*^-y 3 >^rA4 

*teRlyTffl3e**^fl6ffl*Hdu*3R«> % COSjEffi 
i*B©**^ffiffllH r u «:];k«rSC ir. ff± 

H^-r ^.ci a* pjfrB £ aj: 5 or ^> ^> . 

[0 0 8 5 ] 3 6tc, 7K*7yx«n3^*9S3*i/c*i^tc 
tt. ±EH4. |^5CD^P-^i>- hT\ Hg, *f^« 

.30 ff±*RSl»-C. fgft^l^tSCi^Tti, 

[0 0 8 6 ] ^c*y, _LiES 20Xf:i ^"P 4 % P5t 

MH 1 0€r*at>fc3^, *R»Sflfe^^A©7K*^>^ 

^^c»ssns7K*^7x*/^Ili*r'5i5B^^c« % ^it»/c7K 
40 [an **ibo— mmmi&^Tjk'rMmmismnmty^ 

. [04 ] mc< % X/^iHtiOStttB*ff ^l7-^l/-^> 
50 CO^P-^-^-h-C, ^ODfg^gPo 
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